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ABSTRACT

Data consisting of more than 80 cognitive measures
from Project TALENT for 100,000 white and black students was analyzed
for possible race by sex interactions. Control variables included
geographical area, grade in high school, and socioeconomic class.
Race-by-sex interactions were largest when socioceconoaic class wuas
controlied, and were highly related to the size of the main effect of
sex as well. White boys and girls differed more than black boys and
girls regardless of whether the overall sex differences favored males
or females. fex-by-grade and, to a lesser extent, sex-by-area
interactions were also moderately large and consistent with the size
of the sex main effect. Because there were nc consistent
relationships with other main effects, and because the measures
producing sex differences also tended to produce the interactioms, it
was concluded that sex differences and the interactions with sex
share the same causes. Differences between these results and those of
Jensen were also discussed. (Author/PC)
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THE SEX BY TACE INTITACTICN IN COGHITIVL {EASURCS

Lloyd G. Hutphreys, Pang-Chieh Lin, and Allen Fleishman b
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Introducticn %é

Jensen (1371) has discussec race (black and white) by sex interacticns in
erployrent, incore, and education. He was also able tc Fird sore evidence for
this interaction in psychological test scores, both cognitive and noncognitive,

He concluced that the se: Jdifference was alrcst twice as large for blacks as for
whites, but ke did rot try to cdevelop a theory to account for +he Findiag,

Tnere &re liritaticns with respect to the psycholerical test data arelvaed
by Jensen., Fer the rost part he was necesserily concerned with standard tests of
intellirence. 7The rrehblern should Le investi-ated over a wicer range ¢f cogmitive
tests than were availeble to him. The samples used by Jensen were also drawn frer
widely different pcoulaticns, and the tests useé varied with the pépulation sarpled,
Thus theve is possible confounéins between tyre of cognitive variable and type of
populaticn,

The present senicr zuther was a rerber of one of the cripinal Project TALENT
adviscry corrittees and re eroered seeinr at one of the corrittee reetings some
very incorplete catea related to tie sex by race interaction that were in the
opposite directicn frer the findings regorted by Jemsen. On two science irferration
tests black girls were closer to olack beys than white girls were to white boys.
On beth o these tests, in coentrasti te those used by Jensen, the overall sex
difference was larze ané favered the bovs. Thus the sex Uy race interaction rav
be quite corplex. Since a very large nurler of cornitive tests, showin; overall
sex differences varyinr widely in size as well as sirn, were uscd in Prefect
TALEST, the deta bank atpeared to Le o rromising source of inforration with which

to GXtend Jensen ' s I‘esearcf. * U3 DEPARTMENT OF HEALTH,
SDUCATION A WRLPARE
NATIONAL INITITUYVE OF
AOUCATION
THIS DOCUMENT HAS SBEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN.
ATING IT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
SENT OFFICIAL NATIONAL INSTITUTE OF .
EDUCATION POSITION OR POLICY.
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The testing for Project TALENT was done in 1960, At that time in the history of
this country it was not possible to cbtain information concerning the race of individual
students, However, information was obtained concerning the racial mixture in schools,
and large numbers of schools were descridbed as 100% white or‘looﬁ black. While the
students in these schcols do noé represent random samples of either the white or black
population of high school children, it was decided that a main effect blas was not
critical to the investigation, The aim of the research was to study the interaction,
not the size of either the race or sex difference,

It was decided to request data on all students in the data bank who were in either
all white or all black schools. Because these students would necessarily vary in other
respects ‘as weli, certain control demographic measures were included in edditien to sex
and race, These were area of the country, which was divided into south and nonsouth,
and grade in school, which was dichotomized into 9th and 10th versus llth and 12th,
Socio~econonic status (SLS) was also considered important, but the necessary restriction
on black students that they be in all black schools reduced drastically the number of
middle class blacks availablae, 1t was decided, in consequence, to split the white group
into a lower and an upper group on the socic-economic index developed in TALENT
resoearch (see Shaycoft, 1967) with the size of the lower sroup approximately matching
the total nurder of black students, The latter were not dichotomized on the SES
variable,

The N, mean, and standard deviation in each of the 2u proups defined by the
experimental and control variables vwere the basic data obtained from the data bank,
Every available cornitive measure, including composites, becams the subject of this
invastipation. Table 1 shows the SLS data for the 24 groups and is illustrative of
the format of the cognitive data as well,

It iy seen that the low SES white group is spproximately as large as the black
group and that the mean index of the former group is actually a little lower, with

a nuch swaller standard deviation, than in the black group. lowever, 1f the white
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group were retested on a comparable form of the SES composite, the mean wculd increase
somewhat and the standard deviation would increase substantially. Although matching
was not an issue, the two groups are probably about as close to each other in terms
of this objective composite as one could obtain by desigm, .

As a substitute for the incomplete factorial design, it was decided to cbtain

four analyses of the basic data as follows:

at
N A
Analysis I: blacks vs, low whites (the racifal comparison) ‘gﬁﬁ QDE‘

Analysis II: blacks vs. both white groups (race and SES confounded)

Analysis IIX: blacks plus low whites vs, high whites (a different
confounding of race and SLS)

Analysis IV: 1low whites vs. high whites (the SLS conparison)

As a substitute for the lack of orthogonality in the analyses, some form of
regression analysis was required. Since no independent variable furnished nore than
two levels, it was possible to work with simple product-moment correlations for the
relationships among variables and interactions, Before proceeding with the correlse
tional analysis, however, it was necessary to transform the reasures, Casual
inspoption revealed that there was an extreme desree of heteroreneity of variance
for many of the measures from subproup to subsroup in each of the four analyses and
that this heteroseneity was systematic, i. €.y Meant. and standard deviations were
highly correlated, Systeratic heteropeneity, with some measures showing standard
deviations of standard deviations that were one-third the size of the standard deviae
tlon of the individual scores could produce spurious interactions.

While it might be argued that the differences in standard deviations roflected
real differences in the variability of the abilities measured by the tests from one
group to another, a more parsimonious explanation is that the heteroreneity of
variance, particularly when it is systeratic, is due to the nature of the psychologicai
teste It is exceedingly hazardous to assure that any psychological test composed of
pass-fail iters procuces an equal interval scale. This asgurption is especially

hazardous for short tests such as these used in the TRLENT research. Stendard
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deviations are likely to be larpge around maans from the center of the distribution of

ftem difficulties and to be low when means spproach either the floor or the ceiling of
the test.

Although the amount of heterngceneity of variance in the raw scores was frequently
substantial, the size of the correlations 5etueen means and standard deviations for the
various combinations of subproups also tended to be quite substantial, Hedian correla-
tions, without regard to sign, varied from .81 to .83, depending on the particular
combination of subgroups. If, in general, variables showing a large degres of
heterogeneity were also thcse that exhibited high systematic relationships between
means and standard deviatieons, an appropriate transformation would produce essentially
homogeneous variances.

The transformation of means and standard deviations {1+':is, 1973) used on all
cognitive measures was as followst for measures having & pusitive correlation between
vean and SeDe, ¥y © é.loge (a + b %;) while for those having a negative correlation,
;} s éloge (a+)d (300 - §;)). An approximation to the variance of y, equal to
unity, was used for each subgroup in each analysis. The accuracy of the assumption
that <he subgroup variances had been equated by the transfor~ation was checked by
obtaining ratics of the standard error of estimate of standard deviations predicted
from veans to the standard deviation of individual scores. The median ratio varied
from .05 to .06, depending on which set of subgroups was involved; it was decided to
retain for analysis all measures having. ratios of .11 or less. Three measures were
excluded from analyses I, II, and II1 while only one was excluded from Analysis 1V,
All exclusioné were highly speeded measures of clerical "gptitude" which probably con-
tain a good deal of motivational variance,

Coding of deﬁographic variables for correlational purposes is necessary though
arbitrary. The coding of the main effects completely determines signs of the products

from which the interactions are obtaineds The coding used followss
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Race (SES): blacks, blacks plus low SES whites, or low SES whites «+)
contrast groups =}

Sext males ¢+l females =1

Area: south ¢1 nonsouth =1

Grede: 1lth and 12th +«1 ° 9th and 10th -1

An interaction correlation between race and sex will be positive if the weighted
wean of male blacks and female whites exceeds the weighted mean of female blacks and
male wvhites, 1Its interpretation, however, depends on the direction of the differences
for the main effects., The race (SES) varisble produces differences that are almost
100% negative (exceptions are a small number of attempt scores on speeded clerical
tests that met the criterion for inclusion) while almost half of the cex differences
eve positive and half nepative, A positive interaction correlation when race (SES)
is negative and sex positive indicates that the sex difference for blacks is the larger,
while that same positive interaction correlation when race (SES) is negative and sex
negative indicates that the sex difference for whites is larger. A negative inter-
action correlation in the sare main effect combinations means that the relative sizes
of the sex differences are reversed,

Intercorrclations of 16 variables each were obtained for 76, 76, 76, and 78
dependent variables in the four major analyses., The first 15 variables were the
4 independent variables, the 6 first order interactions, the 4 second order interactions,
and the one third order interaction with the 16th variable being each of the dependent
variables in turn., Because the design was not orthogonal, the intercorrelations of
the independent variables and their interactions are nonzero. Thus, the next step
involved the computation of partial correlations between each of the first 15 veriables
with a particular dependent variable while holding constant the remaining 14, This
step follows the logic of Method 1 of Overall and Splegel (1969), An alternative
would have been to compute partials in a step-wise procedure (Overall and Splegel's
method 2), but it seerad better in these data to treat products as equal in importance

to main effects rather than as residuals,
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Results

Table 2 presents means and standard deviatiors of the partial product-moment
correlations computed over the nurber of variables used in each of the analyses. Before
attempting to interpret these data, however, certain of their characteristies must be
described. The observations used in these computations are independent of each other
from row to row because the correlations were partials. The individual observations
that enter a given rean or standard deviation, however, are not independent of each
other. With few exceptions the intercorrelaticns of the tests are positive and many
of these correlations are quite high. Thus, there is a pgreat deal of redundancy in
the Information furnished by the 76 to 78 measures. There are also some difficulties
associated with the neasurerent scale, which is now in correlational units. These
difficulties have nothing tc do with the appropriateness of the transforration used on
test raw scores. There is restriction of rampe of talent in analyses I and IV} thus
the units of measurerent are not equal to each other from coclurm te colurn. Neither
are the units of ressurement equal to each other from row to row because product-moment
correlations are attcnuated &s dichotories depart from 50/50 splits. This effect, in
turn, varies from colurn to colurn for a siven row as well., Correlations are also a
function ¢f the reliability of the variables. In these data the reliabilities of the
dependent variables show considerable variation in size, !Modal reliabilities are only
moderately larpe because tests were, of necessity, fairly short in lenpth., These defects
in scale are not sufficicatly larre, however, to preclude raking the most interesting
and relevant comrparisons.

The standard deviations in Table 1 are of primary interest because these reflect
the different slzes of correlations between the independent variables, their inter-
actions, and the several dependent variables., It §s here, for exarple, that the
hypothesis of race by sex interactions can be testeds The size of this interaction
for any plven dependent variable is independent of all main effects and of all other
intoractions. The tests used as dependent variables, as noted above, are not indepen-

dent of each other so that the usual sampling error formulas for differences In means
o or in variability cannot be applied., A single partial, however, can be interprated

|
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relative to the standard error of the z-equivalent of r, For the smallest sample
(Analysis I) the standard error of z is less than .006 and for the other columns only
a little larger than ,003, It is cloar that there ;re many interactions that are
highly significant statistically.

The means of all interactions tend to be quite close to zero, Thus when the
standard deviation is large enough to place large numbers of correlations in the area
of statistical significance, there are both positive and negative interactions of a
size needing explanation, The key entries in Table 2 for the race by sex interaction
hypothesis are the standard deviaticns in the 5th row. These standard deviations are
the largest, except for main effects, in each of the four enalyses. Sex thus interacts
more strongly with either race or SES or both than with other variables and vore
strongly than the other variables interact with cach other. Cormparison of this
standard deviation across the 5th row also allows for a determination of the relative
Irportance of race and SES. The standard deviation for the contrast Letween races with
SES controlled (Study I) is the largest of the four while that for the opposite
contrast (Study IV) is the simallest. The primary interaction, therefore, appears to
be between race and sex.

Though there is no question concerning the sarpling stabllity of interactions as
small as .02, it is equally clear that few if any are large enough to have much
practical significance. The range of correlations for which the standard deviation
in row 5, column I, is 044 is approximetely from =,10 to .15, Small correlations,
however, may have theoretical importance.

Thé race (SES) by area interaction (row 6) tonds to have the second largest
standarﬁ deviation of all interactions. Reading from left to right across the Gth row,
also, it is clear that the interaction with area involves race primarily rather than
SES. Sovaral other interactions have correlations with dependent variables that may
have some theoretical interest, but even the largest of these is quite small,

Main effects were not the objectives of this atudy, but some of them are of

interest. Again, perhups, the spread of correlations is of greater interest than the
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poans, For the race (SES) variable the means are the largest but are somewhat inflated
as a function of the selection of the sample. The standard deviations indicate a large
dogree of variability, with mechanical measures showing the largest differences batween
whites and blacks and the previously mentioned atterpt scores on highly speeded
clerical tests showing small differences in favor of blacks,

For the SES contrast involving vhites only both the mean and the standard deviatioa
are smaller than for the race comparison, Mechanical measures have & difference
that is lower than the mean with verbal, feminine tests producing the largest differ-
ences. There are near zero differences in information about hunting and fishing,

Crade or age within the high school range does not produce differences as large
88 those associated with race or SES, but the distridbutions are otherwise similar.
Standard deviations are quite large with a spread of differences extending from
clerical information at the high end to physics information at the locw end. The latter
difference i{s approximately zero.

The overall sex difference favors males, but the mean 1s quite close to zero.
There are almost an equal number of differences in each divection., Standard deviations
are, for this rain effoct, the largest of all, The range is defined by mechanical
measures on onge end and by hore economics information on the other,

Area means show that the South {5 generally lower on cognitive variables than
the rest of the country, but these means are smaller than for grade or age while the
standard doviations are about equal in size. On some variables boys and girls in
the South are superior, but these represent a mixed bage Information about farming,
the Bible, hunting and fishing show southern superiority while the more feminine
information tests show the largest differences in the other direction.

To test Jensen's coanclusion that black sex differences arc about twice the size
of white differences, it is mecessary to use some statistic other than the stendard
deviation of interactions. In the present data, consisting of almost 80 cognitive

variables, directional trends can be described most clearly by relating sizes of

o aln effacts to olzes of interactions, The first step involved making the actual
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plots, but when it was cbserved that a straight line did little if any vioclence to the
relationships portrayed, complete tables of product-moment intercorrelations were
computed among the main effects and their interactions., The individual cbservations
were, of course, the almost 80 partisl correlations for each variable and interaction.

Table 3 presents intercorrelations of the only variablej in each of the 4 studies
that show moderately high to high relationships with each other and which also show
consistency from study to study. These 4 variables are the main effect of sex and each
of its 3 first order interactions., These correlations can be translated into differences
between differences in mezns for easier interpretation, In every case in which the
interaction is nontrivial, white boys and girls differ from each other more than do
black boys and girls. This finding i{s independent of the direction of the sex difference,
The size of interactions represented by correlaticns of .05 to .10 is at the same level
reported by Jensen, i. €., from .1 to .2 standard deviatiocn units, but the differences
are in the reverse direction.

These same interactions can also be interpreted ss differences between race
differences for the two sexes. When the sex difference favors msles, black girls are
more similar to white girls than black boys to white boys. When the sex difference
favors females, on the other hand, black pirls differ more from white girls than black
boys do from white boys,

Similar statements can pe macde concerning the relationship between sex and the
sex by grade interaction. Advanced high school students differ more from each othep
as a function of their sex than do beginning high school students, This trend, as
indicated by the high correlation batween the two variables, is apgain highly consistent
for nontrivial sex differences,

For the area by sex interaction, which is considerably smaller than the other two,
the trend is not quite as consistent, but there is at least some tendency for northera
boys and girls to differ from each other nore than southern.

The correlations in Teble 3 also show that there is a substantial tendency for
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variables producing a large race by sex Interaction to also produce & large sex by grade
interaction. The sex by area interaction variasbles also overlap with the other two
though to a sore limited axtoent.

It can bs concluded that sex role differentiation in cognitive variables is more
pronounced in whites, advanced high school students, and northern students than in
their counterparts. Since the same variebles tend to be involved in these interactions,
it is reasonable tc assume common causes for the phenomena.

The preceding cenclusion is reinforced by the correlations presented in Table 4,
The table contains correlations of each of the other main effects involved in a
particular interaction with that interaction. These are all essentially zero and
diffor markedly fror the corrclations between the sex main effect and the same inter-
actions that appeared in Table 3.

Even thouph the correlations with cther main effects arc quite small, it was
hypothesized that the independent variables in conbination night be more highly corre-
lated with the several interactions than the rain effect of sex. Sizeable beta
weights for variables other than sex would suggrest additional causal sources for the
interactions. These rultiples are presented in Table 5. When they are compared with
the zero order correlations in Table 3, it appears that causal factors are associated
with sex alone. The only possible exceptions occur in Analysis IV vhich did not
{nvolve race,

The race by area {nteraction is next in size to the race by sex interaction. For
reasons of historv and social crpanization, it is also of interest In its own right,
Table 6 presents zero order and multiple correlations of the main effects with this
{nteraction. The latter are of an intriguing size, but the variations in size and
sirn of the zero order correlations from cne analysis to another mako interpretations
hazardous. These rain effects are seemingly not tapping the causes of the area by
race interaction. This also implies that the factors responsible for this interaction

are not those that produce race differences.
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One other correlational finding should be mentioned. There i{s a correlation of
=.83 between the main effect of sex and the second order interaction of race (SES),
sex, and area in Analysis III. While there {s some communality in pattern of relation-
ships involving this interaction in the & analyses, with the main effect of sex being
most important in all 4, the size of this interaction is generally so small that core
relations with other variables are necessarily low. In Analysis II1I, however, which has
the most complex race (SL3) independent variable, this interaction is larger. The
variables that produce it also tend strongly to be the onhes involved in the other
interactions with the sex rain effect as well. Althoupbh difficult to imterpret, it
does reinforce the conclusiou that, for thesc data, the sex variable and the causes of

sex differences are the rost important.

Discussion

Before discussing the social and psycholegical significance of these findings, a
second look should be siven the methocology. Since interactions csn be produced by
differences in units of reasurerent in different rerions of the scale, a critic might
ask if the transformation had produccd the interactions., 7This can be answered
unequivocally. Since the great majority of the correlations between means and standard
deviations were positive, rost of the interactions would have been larger and in the
same direction if the transformation had not been used,

The above raises a possible question concerning the adequeacy of the transformation,
Might there have been residual inequality that procuced the interactions observed?
This seems unlikely for two rcasonse In the first place, as noted earlier, there is
relatively little residual variability in size of standard deviations. Secondly, the
main effect of race is large with subgroup meons widely scattered throughout the
range of scores, but the size of {nteractions is not related to the size of the rain
effect of race., Interactions are related consistently to the size of the main effect
of sex and to no other.

Would Jensen's results have been replicated had the transformation not been used?

As reported above, a very small nurher of measures showed large negative correlations
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between means and standard deviations. Sex differences for blacks might have been
larger than sex differences for whites on some of these measures, but for the most
part the discrepancy between the present results and Jensen's findings would have been
increased if the analysis had been done on the original units,

A final potential criticism mu: - be considered, If differences in units of
measurement can prodiuce interactions, the use of an appropriate transformation will
lead to zero interaction., Developins transformations to accomplish this, however,
does not lead to anything useful psycholorically in the present imstarrée, The transe
formation would have to Le tailored independently for each Project TALENT variable.
Furthermore, since there are interactions in two directions as a function of the sigm
of the sex difference, the neture of the transformation would have to differ in both
degree and direction for the several variables, Different transformations would also
have to be applied to the sare veriable to abolich cach of the several interactions
involving sex. Tinally, such transforrations would recuce the size of sex differences
overall which is, psycholo;ically, what the research is all about,

The preceding discussion sup;ests that the interactions are real, not spurious,
Even the laryest, the race by sex, is not, however, very larre. DBecauze the nurmber
of cbservations is larre, the rajority of the interacticns are hijhly d-nendable
from the sanpling point eof view, but they do net contribute very much in the way of
explanatory varicnce., Translating ccrrelations into differcnces betwcen differences
in standard score units, as was done earlicr, a 3 difference is about the maximum
observeds On tests J», the rechanical area, for exarple, a soirewhat larper nurber of
black pirls will be above the white t:ale rean than one would expect on the basis of
knowledpe of sex alone, This is the largest effect of any occupational importance
ohserved in the data. By ancd lerre, the results are of greater interest thecoretically
than practically,

Since there is a great deal of cormunality arong the variables that show large
rain cffects of sex and larpge interactions involvin; sex, it was suppested earlier

that there were common causes as well. Cauces for sex differences, of course, can
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be either genetic or environmental or both, It seems more than a little improbable

that there could be innate abilities to acquire mechanical information, on the one hand,
or domestic service inforration, on the other, but the possibility of innate tempera-
mental differences cannot be discarded. There seems to be an innate difference in froome
ing behavior in prirmates other than man and a difference in the other direction in acti-
vity level and apsressivity. A cause and effect route from temperament throurh interests
to inforration is not unreasoneble,

From this point of vicw, incéeasinp differences durinr hirh school, coriesponding
to afes 15 to lb, would not be unexpected, Would we infer frem this, however, that
blacks rature earlier, with sex role differentiation stoppiny sooner? Does raturation
proceed for a sorewhat lcnper reriod of tirme in the iiorth than ir. the rest of the
country? WHith cnly one rart of the complex of relaticnshins sorewhat plausible, it
seers reasonahle to disrmise this line of exnlanation,

£n environrental eriplanatiorn starts with the observation that rost reasures which
show rasculine superierity are occupaticnally oricnted while rost variables showing
feninine supericrity are culturilly orlented. Since a hirher nrepertion of rarried
black woren are in the labor feree, anc since a hijher prenortien of black families
are headed by a lore weran, it seers recsonable that the overall sex role stereotynes
would be arproxirated sciewhat rore clesely in white than in black repulations, Since
the interaction is larpest in the corparison <ith the lewer white SES Froup, the
explanation thus far is prebably inadequate, Something else is undoubtedly involved,
Rernents of old ratriarchal and patriarchal social natterns in black and lower SES
white proups, respectively, are nossibilities,

As stucents prosress throurh hirh schocl, social cxjectations of uerk for boys
and rarriare and wotherhood for rirle becore more pressing, This was certainly true
in 1960 when the dcta were rathered snd ic probably still largely true in spite of the
greater visibility of other attitudes. It should also be noted that the near zero
correlation between the raln effect of rrade and the sex by srade Interaction surrests

that the causes of the interaction are extracurricular. The schools co not produce it,
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There 1s ambipuity concerning the environmental interpretation of the sex by area
Interaction. Stereotypes concerninz southern sex roles are in conflict with these
data. As noted above, also, it is doubtful that differences between the quality and
quantity of the acadamic prorrams of northern and southern schools can be invoked,
Perhaps the scuthern stereotypes are recasonably accurate only for a smail propor*ion
of upper class southerners, Althourh this partlcular interaction is somewhat peri-
pheral to the rest in its correlational pattern with rore excaeptions to the general
trend, it is clearly nccessary to look heyond the stereotype for an explanation. A
potentlally relevant variable is the urban-rural location of the hirh schools in this
sample, It is probable that rural schools are rore heavily represented in the Scuth
and that scx role expectations are stronrer in urban environments,

The environmental explanation advanced cdoes lead to some predictable conse-
quences, As sex role expectations chanre, interactions involvine sex should also
change. The South, for exarple, ic becomine rore like the rest of the country in its
goc.al patterns. The urban-rural dimension should also be investirated. An intere
action with sex night pive reore consistent results than the sex by aree interaction
and, in the partial correlational sense, explain the latter. Such a result would
seemingcly be quite difficult to interrate with a penetic erplanation for the sex
rain effect and its other interactions. Also, if the measurerent prcblers could be
solved, an extension of the ace ranre downward into the prades should lead'to laryer
sex by prace (aye) interactions. Positive results here, however, could be explained

on either renetic or environrental rrounds,
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The discrepancy between present results and those of Jensen can be investigated
further by looking at the data for some of the Project TALENT composites. Jensen
depended heavily on the results from intelligence tests, The stronr systematic trends
in present data over almost 80 very heteropeneous tests may not hold for composites
most like standard intelligence.testa. To check this pessibility the correlations
in Table 7 were extracted from these of the remaininy variables,

Jersen's test data renerally showed female superiority and larper black differences
than white differences, Of the 4 Project TALENT composites, one shows a near zero
sex difference, two show ferale superiority, and two show rale superiority., To be
consistent with trends in the rest of these data, nerative corrclations for sex
should be accorrenied by positive correlations for the irteraction, To be consistent
with Jensen's conclusions, the interaction correlations for the sare two variables
should be neratives Six out of 8 interaction correlations are seen to be congruent
with Jensen's cernclusions, but the size of these correlations is so much sraller
than those found by Jensen that they should be considered essentioally zero, Comre
Fosites shiwing rale supericrity, on the other hend, clearly follew the trends
established in the full set of variables,

The only way in which thene near zero interactions could becore sufficiently
larpe to be conrruent with Jensen's findinrs would be to vse raw scores on scales
for which the correlatict between means and standard deviations was nepative. The
Verbal comnozite had this characteristic, but this nejative relatienshir is rare in
present data and not found at all in stancdard intellirence tests.

One must resort to sarpling differences as the rost probable scurce of the
discrepancy in findinrs, but sarmpling differences can not readily be described, UNost
of tha data surveyed by Jensen were obtained in ad hoc samples, FPresent data are
from a probability sarple of schools, but with interrated schools excluded. It seems
reasonable that this selection essential to the study aflected reans of main effects
only and did not produce interacticns, but this rerains an assurntien,

In spite of the difforences in the outcomes, the occurational conclusion that
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Jensen drew is still partially supported. To the extent that present masculine tests
are occupationally valid, and there is every reason to accept their validity, black
woren are able to compete rore successfully with white women in the most masculine

occupations than black men are with white men,
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1 This research was supported by a grant from the Spencer Foundation, The authors
wish to thank the Foundation for f{ts support, Requests for reprints should be

addressed to the senior author,

In several of the data sets, partial correlations were also computed, as a
matter of interest, in accordance with Method 2 of Overall and Splerel, Main
effects tenced to be slightly largper, as would be expected, but in no case

was the difference greater thnan .05 and this only when the Method 1 partial

I was already quite larpe, Differences between the two rethods are potentially
nuch greater than tais, but instances de not occur with this set of independent
and dependent variables. Une way of describing the present results is that

the main effects are nsycholopically prinary, Treating interacticns either as
residuals or as coordinate variebles statistically had no appreciable effect

on the results,
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Grades 9 and 10

Hrades 11 and 12

Male Non

Ferale Non

Male Non

Fenale Non

Table 1

Definition of Subproups and Sample Statistics

South

South

South

South

South

South

South

South

Totals

for the Socio-Economic Status Composite

O X = o0 = n X = 0 Z 0 X = »n = n xl = n = o x| =
» =0 A=, 1 =y =, =0 d =, 1 =0 =, !

Blacks

3137

88,21
10,24

928
90,40

8,62

3935
87.13
9.71
lisu
90.13
.31
2253
87.61
.64
648
90.62
9,48
2924
88.09
9.75
867
9227
8.92
15876
88.43
9,83

Low SES Whites

2814
81.97
4,76
2371
83,38
4,34
2872
82,06
4,70
2204
83.63
B,
1817
82,55
4,43
1618
83.88
3.89
2019
82,60
4,36
1560
84,28
3.60
17275
82.91
4,43

High SES . 'tes

$588
99,73
7.62
12535
100,86
7.61
4946
98,93
7.27
11987
100,81
7.3
5019
100,61
8,04
11358
101, 34
7.47
ugul
99,19
7.23
11426
101,25
7.32
67700
100,65
7450
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Table 2 sy cqpt NN

Means and Standard Deviations of Partiasl Correlations

Voriadble Meana Standard Deviations

I I 98¢ 1v 1 b ¢4 I1X 1v
Race (SES) =274 <«.281 «,290 «,182 0139  L117 12 ,081
Sex «018 ,020 ,037 ,033 o161 L1l 179 ,202
Area =083 «,076 «,124 «,086 o057 043 ,069 ,067
Crade o1¥5 L2102 Llu6 L1577 o067 043 ,063 ,071
RxS «.007 =,012 -,009 «,011 JOu4y  ,035 ,030 ,017
RxA -,013 ,011 -,024 ,018 o031 ,023 ,021 ,010
RxG =012 «,012 «,007 «,002 022 ,015 014 ,012
SxA 005 ,003 ,005 ,012 0% ,L,009 ,013 ,011
S§xG 013 ,013 ,020 ,021 0020 0l ,021 ,024
AxG 003 ,005 ,003 ,00u4 012 L0089 ,011 ,01)

RxSxA =009 «-,006 «,005 ,001 .008 ,007 ,011 ,006
RxS xG o000 -,005 «,009 «,008 o009 ,007 07 L0206
RxAXxG +003 ,000 «,005 «,004 «008 ,005 ,005 ,004
SxAxG Vo4  ,003 ,006 ,008 «005 ,008 ,004 ,00S
RxS x A xG=,003 «,002 «,003 =,001 «005 003 ,003 ,004
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Table 3
Intercorrelations of the Main Effect of Sex with
Each of its First Order Interactions
I II )§ & Iv
) 8 9 S 8 9 S 8 9 5 8 9
Sex 2 «77 <51 76 =79 =4} 74 =78 =68 69 =52 -32 67
RxS S 27 =73 31 7% 70 75 44 <68
S xA 8 «50 =48 A =38

SxGC 9




Table 4 BEST COPY AVAUARIF

Correlations of the Other Independent Variahles

With the Interaction of Each with Sex

Interacticn with Sex

I 1 111 v
Race (SES) 26 20 06 22
Area 09 1l ou -15

CGrade -12 «07 -08 -12
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Table §

Multiple Correlations Between the Four Independent Variables

as Predictors and Lach Qf the Three Interactions with Sex as Criteria

I 1I ) 98¢ Iv
Race (SES) by Sex 81 62 80 59
Sex by Area S4 49 70 1)

Sex by Crade 79 71 76 73




Table 6

Zero Order and Multiple Correlations with

Race by Area Interactions

Race by Area Interactions

1 19 ¢ ) § §d Iv
Race (SES) -18 -39 45 -40
Sex 41 30 -l4 -22
Area 07 -19 25 -32
Grade -18 06 -39 42

Multiple r 48 48 55 52
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Table 7
Correlations of Project TALENT Composites with Sex and the
Race by Sex Interaction in the Four Analyses
Project TALENT Analysis
Composites
I I1 I1I 1v
S RxS S xS S RxS S RxS
"I. Q" «011 012 000 001 000 002 -013 -0}
Acadenmic -096 =002 -0ub -017  -054 <016 -065 -026
Verbal =151 0ll -090 «-00) -124 001 -147 «015
Quantitative 06l -018 oS4 ~025 097 -024 102 =023

Technical 396 -086 291 =072 4u0 056 LES 026




